LPS inhibits the intracellular growth of Legionella pneumophila in thioglycolate elicited murine peritoneal macrophages by iron-dependent, tryptophan-independent, oxygen-independent, and arginine-independent mechanisms.
Thioglycolate-elicited murine macrophages from genetically susceptible A/J mice activated with lipopolysaccharide (LPS) and infected with Legionella pneumophila in vitro evince marked inhibition of intracellular growth of this bacterium. The mechanism of inhibition by LPS-activated macrophages in terms of replication of this intracellular pathogen is unclear. LPS activation of murine macrophages induced a downshift in transferrin receptor (TfR) expression and reduction in cellular iron content, and this was correlated with augmented intracellular growth of Legionella in the cells. When LPS-stimulated macrophages were first saturated with iron, partial reversion of L. pneumophila growth restriction was observed. However, an excess of exogenous L-tryptophan (Trp) did not reverse this growth inhibition, nor did supplementation of the macrophage culture medium with both iron and Trp. The antilegionella activity of the macrophages induced by LPS activation was independent of reactive oxygen intermediates (ROI), since the scavengers catalase, superoxide dismutase, mannitol, and thiourea had no effect on growth restriction. Likewise, notwithstanding the ability of LPS-activated macrophages to synthesize reactive nitrogen intermediates (RNI), which was inhibited by L-arginine analogs NG-monomethyl-L-arginine and L-aminoguanidine), as well as by incubation in arginine-free medium, their ability to inhibit the intracellular replication of L. pneumophila was not affected. Thus, we conclude that LPS-activated macrophages inhibit the intracellular growth of L. pneumophila partially by iron-dependent, Trp-independent, and ROI- and RNI-independent mechanisms. We also suggest that additional unknown mechanisms are involved, since complete reversion was not obtained.